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This study aims at investigating whether investors can hedge against housing price 
inflation by investing in listed equities. To study their relationship, it is necessary 
to compare the return on real estate with the return on stock. In previous studies, 
returns on real estate and stocks were normally computed using time series data. 
These studies usually focused on the unleveraged real estate return. They found 
that there was no significant correlation between returns from these two markets. 
By contrast, the present study discovers using disaggregated data a positive 
relationship between these two returns in the seven largest property developers in 
Hong Kong. Furthermore, the average return on stock is lower than the average 
return on real estate. These findings support the view that investing in property 
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1. Introduction 
Both property market and stock market in Hong Kong experienced 
tremendous booms over the past years. As a matter of fact, between the first 
quarter of 1991 and the fourth quarter of 1998, Hong Kong's residential property 
I 2 
price index was doubled whereas the Consumer Price Index surged by about 
70%. Over the same period, the Hang Seng Index of Hong Kong stocks increased 
by more than 190% and the Hang Seng Property Stock Sub-Index rose more than 
140% (see Fig. 1.1). 
Without question, stocks as well as residential real estate are common 
and important investments in Hong Kong. Therefore, the returns from these two 
markets and the relationship between them become a very important subject. In 
Hong Kong, in average terms, each household has over HK$2.5 million worth of 
property. Hence, tenant of private housing spends nearly 30% of their household 
income on housing^. There always has been an accusation that the property prices 
increased too rapidly. Due to the indivisible nature of housing units and the 
downpayment constraint, people need to postpone their plans to purchase homes. 
Therefore, is it possible for investors to invest in the stock market to save up 
enough money for their future property consumption? If the return on housing 
‘The quarterly residential property index is formed by the average of all property transaction 
prices within a quarter. 
2 Called the CPI-A which is the price index for monthly household expenditure in the range of 
HK$25oo-$9999, covering about 5 0 % of total households. 
3 see Chan (1999). 
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investment is high enough relative to that of stock investment, investors can hedge 
the property prices inflation by purchasing stock. On that account, this study aims 
to explore whether investors can hedge the return in the housing investment by 
stock investment. Since the activities in Hong Kong stock market and the trading 
in the second hand housing market are very frequent, there should be enough 
variation to study the relationship between the returns in these two markets. 
Due to data availability, this study presents an analysis of the returns 
on real estate and stock investments in Hong Kong over the period for 1991 to 
19984. Forty-one housing estates, each of which solely developed by one of the 
seven major property developers in Hong Kong, are used to compare the stock 
returns of the corresponding developers^ The rationale is clear. The return on 
housing investment should reflect the quality of the properties. To a certain extent, 
this signals the quality of the properties within the same housing estate as well as 
the quality of the housing estates constructed by the same property developer. The 
profit of a property developer is mainly from the selling of properties. As a result, 
the developer's stock price should be the reflection of its revenue from the selling 
of properties. Thus, the return on housing investment should move with the return 
of investment in corresponding developer's stock. Clearly, an accurate measure of 
the two markets returns is essential. However, the investment attributes of housing 
4 Only the private residential sector is covered. Public housing or subsidized housing provided by 
government will not be considered neither. Discussions of stock investment will only encompass 
property stocks of the chosen property developers. 
5 Joint venture development is ignored because it is necessary to control the variations in the 
quality of developers. 
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and stock are different. For a company, each unit of its stock transacted in the 
market is homogenous. Therefore, the stock's market price can be reflected by 
small quantities of stock which transacted in the market. It is not the case for 
housing. No two housing units are identical. Furthermore, there might not be any 
housing transaction for a period of time. On the contrary, there are some stock 
transactions of each company every day. To cope with their different attributes, 
this study seeks to investigate the relationship between the returns from these two 
markets using data with different levels of aggregation. The relationship between 
the aggregate stock price index and the aggregate property price index will be first 
stuided''. Then, disaggregated data will be adopted to examine the relationship. 
In this study, two analyses are made: one is a comparison of the 
unleveraged real estate return and stock return using nominal rate of capital gain. 
The other is a comparison of the leveraged real estate return and stock return using 
internal rate of return. 
Previous studies tend to use data from western countries. This study 
complements, using data from Hong Kong, in two ways. Firstly, returns on real 
estate and stock investments are generally estimated on an annual or quarterly 
basis using aggregated data. This study calculates the returns on real estate and 
stock by using disaggregated data. Daily stock prices and information for each 
completed property transaction are used in the estimation of these two returns. 
()A associated study has been performed by Fu, Leung and Lo (1993). 
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Secondly, few studies measured the financial leverage effect, which is included in 
this study. 
The rest of the paper is organized into six sections. Section 2 
introduces the background information and the sources of data. Section 3 presents 
the literature reviews. The methodologies used in calculation of the returns on 
stock and real estate are explained in the fourth section. The fifth section details 
the results of the study and discusses the findings. The final section provides 
conclusions 
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2. Background and Data 
2,1 Linkage between Hong Kong's real estate market and stock 
market 
The Hang Seng Index (HSI) consists of 33 blue chip stocks listed in 
the Stock Exchange of Hong Kong and is weighted by market capitalization. 
Among the 33 constituent companies, 4 are in the finance sector, 5 in utilities, 9 
in properties and 15 in commerce and industry. 
From 1991 to 1998, the market capitalization of property companies 
has accounted for between 20% and 30% of the total market capitalization of all 
listed companies in Hong Kong (see Table 2.1). Within the investigation period, 
the sum of the market capitalization of the seven major real estate development 
companies has accounted for about 14% to 22% of the total market 
capitalization (see Fig. 2.1). Compared with other countries, for example, in the 
United States, this share is under 5% and in the United Kingdom, it is under 
10%^ 
Furthermore, the major significance of property companies to the 
Hong Kong stock market is reflected in six of the top ten companies listed, and 
ten of the top twenty companies listed, being property or strongly 
property-related companies^. Taking into account the property holdings of the 
7 see Renaud, Preorius and Pasadilla (1997). 
8 see Chau, Lai and W o n g (1996). 
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non-property companies, property has a much higher weight in stock values. 
Thus, the performance of the real estate markets can have substantial impact on 
the stock market. The collapse of the property market in the second half of 1982, 
for example, was accompanied by a 40% slide in the HSI, and resulted in a 
series of financial collapses in several banks and finance companies^. 
Needless to say, market share of any particular company varies over 
times. From table 2.2, the average market share of major developers over the 
period from 1980 to 1994 is shown. Hence, seven major property developers in 
Hong Kong are chosen in this study. They are Cheung Kong Holdings Limited, 
Hang Lung Development Company Limited, Henderson Land Development 
Company Limited, N e w World Development Company Limited, Sino Land 
Company Limited, Sun Hung Kai Properties Limited and Swire Pacific 
Limited. 
2.2 Review of Hong Kong mortgage lending policy 
In 1991, Hong Kong housing prices were rising rapidly. This led to 
public concern over the growing share of mortgage lending in a volatile market. 
In aggregate terms, residential loans in Hong Kong in the 1990s accounted for 
over 20% of all financial institutions. By contrast, this share was only 10% in 
the early 1980s'°. As a result, financial institutions in excess of the 40% 
9 see Fu, Leung and L〇(1993). 
I" see Tse(1996). 
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threshold of property-related lending were encouraged to reduce or at least 
stabilize their exposure to the property market. Specifically, they were asked by 
the Hong Kong Monetary Authority to maintain loan-to-value ratio for 
mortgage lending at not more than 70%. 
2.3 Corporate Profiles 
2.3.1 Cheung Kong (Holdings) Limited 
The principal activities of the Cheung Kong (Holdings) Limited are 
investment holding and project management. Its subsidiaries are active in the 
field of property development and investment, real estate agency and 
management, project management and investment in securities. 
2.3.2 Hang Lung Development Company Limited 
Hang Lung Development Company Limited engaged as an 
investment holding company with principal activities of its subsidiaries in 
property development for sale, development investment for rental income and 
hotel owning & management, also operates in car park management and 
property management; and through its associates in operation of restaurants and 
dry-cleaning. 
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2.3.3 Henderson Land Development Company Limited 
Henderson Land Development Company Limited is an investment 
holding company and the principal activities of its subsidiaries are property 
development and investment, project management, construction, property 
management, finance and investment holding in Hong Kong as well as property 
development in the People's Republic of China. 
2.3.4 New World Development Company Limited 
N e w World Development Company Limited engaged in five core 
business: property (including development and investment and hotel 
investment); infrastructure (including roads and bridges, cargo handling, power 
plant, water treatment and digital infrastructure); services (including 
construction, electrical and mechanical engineering, facility services and 
transport); telecommunications and technology (including fixed telephone 
network services, IDD services, mobile communications services and 
information technology); and other business (including department store and 
PRC industries). 
2.3.5 Sino Land Company Limited 
The core business of Sino Land Company Limited is a range of 
property development related activities including building construction, 
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property management, car park operations and management, cleaning services 
and security and other customer services. Its principal activities are investment 
holding and share investment. With its subsidiary companies engaged in the 
property development and investment markets, share investment and dealing, 
and hotel and restaurant operation. 
2.3.6 Sun Hung Kai Properties Limited 
Sun Hung Kai Properties Limited is one of the largest developers in 
Hong Kong, specializing in premium-quality residential and commercial 
properties for sale and rent. In addition to operating complementary property 
related business, such as, hotel business, construction, property management, 
financial services and insurance. It also explored in infrastructure & 
transportation, such as, franchised bus, toll road, transport infrastructure 
management, river trade terminal container terminal, mid-stream operation, 
mobile phone operation, airport freight forwarding centre, business aviation 
centre and landfill & waste management. 
2.3. 7 Swire Pacific Limited 
Swire Pacific Limited is one of Hong Kong's leading 
publicly-quoted companies with diversified interests in six divisions. The 
property division owns a portfolio of large-scale residential and commercial 
properties in Hong Kong. The aviation division provides aviation-related 
10 
services including flight kitchens, cargo terminal operation, ramp handling 
services and airport security. The industries division's main activity is the 
production, marketing and distribution of a wide range of beverages. The 
trading division's diverse range of activities include fashion design and 
marketing, automobile distribution, and the export of manufactured goods. The 
marine services division provides ship repairing and tug operation, and 
container terminal services in both Hong Kong and China. The insurance 
division comprises underwriting, brokerage and agency operations in Hong 
Kong. 
2,4 Sources of Data 
The performances of property and stock investments are analyzed 
from data covering the period from January 1991 to November 1998 which is 
the longest period of the database. 41 housing estates, which are solely 
developed by a single developer, are included in this study (see Table 2.3). 6 
housing estates are developed by Cheung Kong Holdings, Hang Lung 
Development and New World Development each has 2 housing estates, 
Henderson Land has 9 housing estates, 8 belong to Sino Land, Sun Hung Kai 
Properties and Swire Pacific have developed 10 housing estates and 4 housing 
estates respectively. This list of housing estates is copied from the Economic 
Property Research Centre (EPRC) in Economic Times and property transaction 
records are extracted from the property database provided. This database 
provides detailed information of each completed property transaction which 
viii 
enables the user to extract each transaction record for analysis. The 
corresponding developer's daily closing stock prices are transferred from the 
database called Data Stream while the monthly best lending rates are extracted 
from the Economic Database 
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3. Literature Review 
Most previous western researchers had argued that the relationship 
between the performance of the real estate market and the stock market was 
negatively correlated using time series data. They usually employed annual and 
quarterly aggregated data. Also, they usually focused on the benefits of 
diversification from real estate for investors as well as the substantial inflation 
protection. 
Using annual U.S. data from 1947 to 1982, Ibbotson and Siegel 
(1984) compared real estate returns with those of other classes. The 
measurements of real estate returns were based on appraisal values. A 
theoretical framework, New Equilibrium Theory (NET) was sketched. They 
regressed real estate returns on stocks, long-term corporate bonds and the 
market wealth portfolio, in excess of U.S. Treasury bill returns. Regressions of 
various assets on inflation were run also. They found unleveraged real estate 
returns were weakly correlated with either the stock market or the bond market. 
Due to this low correlation with stocks and bonds made real estate a 
diversification opportunity for traditional portfolio managers, while supplying a 
far better inflation hedge than that available from any other asset except 
Treasury bills. 
Hartzell, Hekmand and Miles (1986) continued to evaluate the 
benefits of diversification. Using quarterly data from 1977 to 1986, it was 
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reported that the correlation coefficient for bond returns, stock returns and 
inflation were negative. The results confirmed that real estate, when added to a 
portfolio of common stock, bonds and bills could lead to significant 
diversification benefits. 
Hutchsion (1994) compared the returns from housing with other 
types of investment, such as equities and gilts for the period 1984 to 1992 in 
U K . The results showed a weak link between housing and equities and gilts. 
Moreover, he illustrated that housing returns were significantly above the level 
of inflation in the economy. His study indicated that housing has been a 
successful investment to be a good hedge against inflation, although the returns 
are less than those achieved on the equity market. 
Quan and Titman (1999) using data from 17 different countries from 
1983 to 1996 to calculate simple correlations between real estate price changes 
and rental rate changes and stock returns. Consistent with other previous studies, 
a contemporaneous relation between yearly real estate price changes and stock 
returns was not statistically significant was found. However, when the data are 
pooled across countries, a significant relation between stock returns and real 
estate returns. The positive relations were due to the longer holding periods 
used in their cross-sectional regressions and the use of lags in the time-series 
regressions. In addition, real estate prices were also found to be significantly 
influenced by G D P growth rates and provide a good long-term hedge against 
inflation. 
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The following three literatures can help to provide a crude 
understanding on the Hong Kong housing market. 
Chou and Shin (1995) presented an overview of housing markets. 
They gave a cross-sectional analysis of housing demand in Hong Kong by using 
the data from the 1991 Population Census of Hong Kong. The two-stage 
estimation procedure was applied to a rental expenditure model, which linked 
the renter expenditure and the tenure choice decisions. No correlation was 
found between renter expenditure and tenure choice. Furthermore, permanent 
and transitory incomes, rather than current income provide better estimates. 
Moreover, the family size and the number of elderly persons would affect 
ownership too. 
Mok, Chan and Cho (1995) used a hedonic model to explore the 
effects of locational, structural, and neighborhood attributes on the price 
structure of private condominiums in Hong Kong. They were located within a 
300-meter radius from any exit of a M T R station between Central and Chai 
Wan inclusively. The regression results and the elasticities of housing attributes 
obtained from the Box-Cox analysis indicated that the valuation of a property is 
negatively related to the age of the building and the distance from CBD, while, 
positively related to the floor of the apartment and the advantage of big housing 
estates and the existence of sport and entertainment facilities. Therefore, 
homebuyers are rational and are willing to pay for desirable housing attributes 
and that the valuation of a property was market-driven in Hong Kong. 
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Cheung, Tsang and Mak (1995) examined the causal relationships 
between the sale price changes and rental rate changes in the Hong Kong real 
estate market from 1982 to 1991. The results showed that causal relationships 
were not found in most cases. They also found that the lag period was one 
quarter, and this showed that the two markets were efficient, only one quarterly 
lag is necessary to establish causality where it existed. 
There are few literatures on the relationship between the 
performance of the stock and real estate markets in Hong Kong. Fu, Leung and 
Lo (1993) tried to investigate how the residential price movements are affected 
by the sock market, or vice versa. They focused on the short-run price 
movements in Hong Kong residential property markets. They used the quarterly 
data of average private residential market prices and the Hang Send Index from 
1984 to 1993. By applying the granger causality tests, they found that the 
property markets do not lead stock market in price change. 
Chiang and Ganesan (1996) also studied the performance property 
and stock investments in Hong Kong from 1984 to 1996. They presented an 
analysis of the risk and return characteristics for property and stock investment. 
The risk-adjusted return of property investments better than stock on a quarterly, 
annual and five-year basis. Using the theoretical framework of the C A P M , the 
analysis showed that for office and industrial property more than half of the 
total risk is unsystematic, whereas for stock investment unsystematic risk is 
only one quarter. Consistent with the findings from Fu, Leung and Lo (1993), 
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Chiang and Ganesan illustrated that the real estate returns were negatively 
correlated with the stock returns but positively correlated with inflation. 
Western researchers also drew similar conclusions. 
There are limited literatures on the effect of the financial leverage. 
Tse (1995) measured the real estate returns by taking into account the financial 
leverage effect of mortgage loan. His result showed that over the period 1980 to 
1992, the average one-period ex-post rate of return is 17% while the average 
growth rate of house price is 12%. There is no great difference between the two 
rate of return because house price appreciation considerably to the return on real 
estate investment, while the financial leverage effect of mortgage loans tends to 
magnify its volatility. 
Similar to previous studies, the present study also examines the 
relationship between the real estate return and the stock return. Using aggregate 
data, previous studies found a negative correlation between these two markets. 
In this study, data of different levels of aggregation in Hong Kong will be used. 
Despite discussing the matter of diversification and inflation hedge, this study 
attempts to investigate whether investors can hedge against housing price 
inflation by investing in corresponding property developer's stock in both 
leveraged and unleveraged real estate markets. 
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4. Methodology 
To discuss the relationship between the returns from investing in 
stocks and real estate, let's imagine an investor buys a flat, on the same 
transaction date, he invests in the corresponding property developer's stock. 
Then, on the date he sells his flat, he sells the stock also. 
Two empirical models are presented to provide a simple 
methodology to gauge the performances of real estate and stock investments 
over the period of 1991 to 1998 : one for nominal rate of capital gain and the 
second one for internal rate of return. In both models, to calculate the returns on 
housing investment and that of stock investment, the transaction price and date 
of each housing estate are extracted first from EPRC. Then, the stock price on 
the same transaction date for the corresponding developer is looked up from the 
Data Stream. 
4,1 Nominal Rate of Capital Gain 
In this model, transactions of property and stock are assumed on 
cash basis and hence all cash payments or cash inflows are only be made or 
received at the end of the transaction period. Moreover, no loans will be raised. 
In that sense, leverage effect will not be contemplated. Hence, the nominal rate 
of capital gain simply is the change in the housing or stock prices relative to the 
18 
respective initial purchase price". The rates of capital gain are measured by the 
following equations : 
Nominal rate of capital gain on housing 
Nominal rate of capital gain on stock 
‘s 
where R" is the nominal rate of capital gain on housing, 
P^  is the housing price at time t, 
尸,一1 is the housing price at time (t-1), 
R、is the nominal rate of capital gain on stock, 
S, is the stock price at time t, 
is the stock price at time (t-1), 
t is the transaction time. 
“There are unsuccessful cases for the calculation of the nominal rates of capital gain. Those 
properties that without second hand selling which avoided the calculation of the rate of capital 
gain on housing. Moreover, the properties' transaction dates m a y not have the corresponding 
trading dates of stock as the stock market is closed, e.g. on public holiday. 
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4,2 Internal Rate of Return 
In practice, most real estate investments are held in leveraged form. 
Along with property price appreciation, the effect of financial leverage on real 
estate return is observable. In Hong Kong, banks accept property as safe 
collateral for mortgage loans generally. For high quality and / or newly 
completed property (completed within 5 years), banks are usually willing to 
offer 70% to 90% mortgage loans. Thus, the downpayment accounts for only 
10% to 30% of house prices. Consequently, when property appreciates in value, 
the return on property investment will be immensely risen during a property 
boom. For example, given a 90% mortgage loan, a 10% increase in property 
12 
prices will give a 100% increase in return to the equity fund . Reminded that 
the loss on property investment can also be greatly magnified by the financial 
leverage in a property slump. In order to incorporate the financial leverage 
effect of mortgage loans into the real estate return, internal rate of return for 
1 o 
leveraged real estate will be examined in the second model . Internal rate of 
return can be defined as the discount rate, which equates the net present value of 
cash inflows with cash outflows. The averaging produces a measure of return at 
monthly basis. 
With regard to limited data, several assumptions have to be made. 
Despite much speculation concerning the relaxation of banks' mortgage lending 
see Tse(1995). 
Internal rate of return for investments that with transaction period less than a month will not 
be determined. 
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policy, the Hong Kong Monetary Authority emphasizes that maintaining the 
70% mortgage lending ceiling is the most appropriate policy at present. For this 
reason, 30% of the housing price will be assumed as the downpayment and 
which implies that the mortgage loans provided by the banks are the 70% of the 
value of the flats involved. For simplicity, each mortgage contract is assumed at 
fixed rate. The lending rate is fixed at the best lending rate at that transaction 
month. Ill addition, the mortgage loan must be repaid in 20 years. It is a 
constant payment mortgage, as a fixed amount payment will be paid in each 
month, which means there are 240 installments. Obviously, the investor cannot 
still hold a bank mortgage after reselling the property. Therefore, a remaining 
outstanding balance is left, which must be repaid back to the bank. Accordingly, 
the internal rate of return on housing is calculated as follow: 
-D--Z ^ 1 = 0 
r \ / \2 f f \f' 
1 +苦 f l + i ] 1 + f l + ^ l 
I 12 j ^ 12) [ 12 J L 12 j 
where r^ is the internal rate of return on housing, 
D is the downpayment, 
m is the monthly installment of the mortgage loan, 
Ln is the remaining outstanding balance after n installments, 
P丨 is the selling price, 
n is the number of installments being paid. 
�T rn m m 
Note - D - - . • r IS the 
f V \ ^ f \ " 
1+告 f l + Y ) f l + ^ 1 
V I 12y I 12 j 
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discounted total sum of loan repayments extended to n installments, and 
p -I 
— is the discounted total sum of income. Thus, the internal rate of 
I 12 j 
return on real estate can be obtained by putting the net discounted cash flow at 
zero. In Hong Kong, the mortgage rate is floating, and therefore m will vary as 
the mortgage interest rate changes. Here it is assumed that the loan repayment is 
a fixed monthly installment m, to be evenly repaid in 20 years. 
Note that the remaining outstanding balance, Ln, equals to the 
previous month's remaining balance plus the interest payment to the bank and 
then minus the monthly installments of the mortgage loan. That means: 
f I � 
where I is the monthly best lending rate. 
When n = 0, 
Lo = 0.7Pt.i 
If the investor fully repays in 20 years, which means after 240 
payments, the remaining outstanding balance is 0, i.e. when n 二 240, 
[ 2 4 0 二 0 
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Since 
f I \ 
4 = 4 — 1 + 4 — 1 — 
( I \ 
= , 1 + — -m 
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by iterations, 
一 ( I � Y / 、 
二 1 + — -m 1 + ———m 
“L I 12J �L 12J 
f IV 「 （^ / V 
= L . 1 + — -m 1+ 1 + —— 
' \ 12j L I 12j_ 
r / Y' / ^ \ / ^ 丫-1 
二 Lc^ 1 + — -m 1 + 1 + — +• . . + 1 + — 
I 12j [ I 1 2 ) [ 1 2 ) _ 
~/ z Y ' ~ 
/ 1 + — -1 
f / Y 19 
= 0 吟 • 〕 
12 
7 I 丫40 _ 
(/、24。 1 + d -1 
L240 = 0 . 7 1 + — -m ^——f  
V 
12 
As L240 = 0, 
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"/ ^ \ 240 _ 
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12 
/ J \240 
0 . 7 命 l i ⑴ 
二 r. / r 1 I五J 1 + — — - 1 
I 12j 
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In order to take into consideration of the leverage effect, it is 
necessary to evaluate the investment of stocks as a margin transaction also. 
Similar assumptions made in the calculation of the internal rate of return on 
housing are required in this discussion as well. 
Now, suppose at time (t-1), a property stock price is St-i. Investors 
purchase this property stock with the value P/.j, which is H K $ 1 0 0 0 0 0 0 A s 
long as it is assumed to be a margin transaction, the investors will borrow cash 
from the bank to buy stocks and use stocks as collateral. The loan amount is 
HK$700000, that is 70% of H K $ 1000000 and the lending rate is fixed at the 
best lending rate of that transaction month. Same amount will be borrowed from 
the bank in each transaction for each investor. This indicates that the 
14 This value, HKSIOOOOO, is actually arbitrary. It will be cancelled out during calculation. It is 
chosen for the simplicity of calculation. The internal rate of return on stock is unaffected even 
other amount, for example, HKS1234567, is used instead. 
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downpayment, Z), is fixed at 30% of Pt-i, i.e. HK$300000. Furthermore, the loan 
repayment is a fixed monthly payment, m and it should be repaid in 20 years. 
According to the similar ideas and assumptions of the property investment, the 
internal rate of return on stock investment, rs, can be calculated as follows: 
^ ^ ^ _ + P丨=0 
( r A ( . V ( r X ( r V 
1 +六 1 + - 1 + i 1 + i 
I i2j L i2j I n j [ I2j 
where the value at time t, Ft 二 1000000 x —^ . 
In a like manner, n is the number of installments being paid, the 
monthly payment, m and the remaining outstanding balance, L" are obtained 
from the above formulas which are derived in the case for property investment. 
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5. Results 
This section consists of two parts, Empirical Findings and 
Discussion. In the first part, Empirical Findings, all the empirical results will be 
presented. For instance, based on the calculations of the returns on real estate 
and that of stock investments in previous section, correlation between two 
returns for each developer and each housing estate, cross correlation matrix 
among developers' monthly rate of capital gains on stock, regression on 
correlation are calculated and graphs are plotted too. Besides, comparisons on 
average return under different conditions are analyzed. As disaggregated data is 
used in this study, results using aggregated data are also calculated for the 
reference purpose. 
In the second part, Discussion, explanations will be given for the 
empirical findings and those will be linked up and resulted in the conclusion of 
the main aim of this study, possibility of hedging against the inflation in 
property by investing in property stock. 
5.1 Empirical Findings 
5.1.1 Results from Aggregate Data 
Table 5.1 shows the price index of residential property, the Hang 
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Seng Index, the Hang Seng Property Stock Sub-Index and the Consumer Price 
Index over the period for investigation. This set of indices provides the 
fundamental data for the calculation of capital gains. On the basis of price 
indices, rates of capital gain on property and stock returns on a quarterly basis 
are computed for each of the quarters from 1991 to 1998. 
Correlations of Returns 
As a benchmark, it is necessary to calculate the correlations between 
the aggregate stock price index and the aggregate property price index. There is 
a positive correlation between the quarterly return on housing and the quarterly 
return on HSI, which is 0.471506. Also, the correlation between the quarterly 
return on housing and the quarterly return on Hang Seng Property Stock 
Sub-Index is positive too, it is 0.458265. These two correlations are 
significantly positive during the investigation period. Both markets tend to go 
with the same direction as the aggregate economy. 
Average Rate of Capital Gain 
Using these quarterly data, the average rate of capital gain on HSI 
and the average rate of capital gain on Property Stock Sub-Index are 14.79% 
and 13.37% respectively. While the average rate of capital gain on housing is 
9.97%. Both general stock and property stock investments performed better 
than property investment. 
27 
5.1.2 Results from Disaggregated Data 
Graphs 
For each empirical model presented in Section 3, 7 graphs can be 
plotted. They are the plots of the return on housing verses the return on 
corresponding developer's stock. Each point represents a completed transaction. 
In both cases, Cheung Kong Holdings has the largest number of completed 
transaction while N e w World Development has the least (see Table 5.2). The 
first model, which is the calculation of the annualized nominal returns, has more 
number of transactions than that of the second model, which is the calculation 
of the internal returns, because the transaction period less than a month will not 
be weighed in the second model. 
In those 7 graphs for the first model, which engage in the 
unleveraged returns, most points are located in the first and third quadrants (see 
Fig. 5.1 to Fig. 5.7). Meanwhile, when leveraged returns are examined, points in 
the other 7 graphs are also located in the first and third quadrants (see Fig. 5.8 
to Fig. 5.14). It denotes that when investors have positive returns on stocks, they 
will also have positive returns on property, and when they have negative returns 
on stocks then negative returns on property will be obtained at the same time. 
Thus, it is easy to predict that the correlation between the returns on stock and 
property will be positive no matter in leveraged or unleveraged markets. 
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Correlations of Returns 
Property Developers 
Table 5.3 shows that when no leverage effect is regarded, the 
correlation between the annualized returns on stock and real estate ranges from 
0.009797 to 0.263959. Also, the correlation between the leveraged returns on 
stocks investment and that of real estate investment ranges from 0.236006 to 
0.540009. In both cases, the correlation of Cheung Kong is the largest and that 
of Hang Lung is the smallest. In addition, the two returns are positively 
correlated in both leveraged or unleveraged markets. Moreover, for each 
developer, the correlation between the leveraged returns on stock and property 
is higher than that of the unleveraged returns. This shows that when there is 
leverage effect, the relationship between these two returns is strengthened. 
Housing Estates 
Table 5.4 shows the correlation between the leveraged and 
unleveraged returns on stock and housing investments for each housing estate. 
The correlation between the unleveraged returns on stock and housing 
investments for each housing estate ranges from -0.20083 to 0.667121. The 
correlation between the leveraged returns on stock and housing investments for 
each housing estate ranges from 0.025178 to 0.690819. For most housing 
estates, the correlation between the unleveraged returns is lower than that of the 
leveraged returns. Moreover, when leverage effect is included, all the 
correlations are positive. On the contrary, if there is no leverage, it is reported 
that there are a few housing estates have negative correlations. 
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To complement with housing estates' correlation, correlation 
distributions are plotted. Fig. 5.15 and Fig. 5.16 present the correlation 
distributions in both cases. Fig. 5.15 shows the distribution of the correlation 
between the two unleveraged returns. The peak is located in the 10% to 20% 
range. There are twelve housing estates with correlation between two returns in 
this range. 
Fig. 5.16 indicates the distribution of the correlation between the two 
leveraged returns. Compare with Fig. 5.15, the peak is right shifted to 30% to 
40% range. There are also 12 housing estates have correlations between two 
returns in this range. The correlation increases when leverage is included. 
Testing the Significance of Correlation 
In order to test and ensure the significance of the correlation between 
two returns, the null hypothesis of zero correlation is carried out for each 
developer in both leveraged and unleveraged cases. 
Ho： p = 0 
Hi： p>0 
For n number of records, the test is based on the statistic 
corr 
I 2 
1 一 corr 
and t has Student's t distribution with (n-2) degrees of freedom. 
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For a test of significance level a, reject H() if 
t > tn-2,a 
where t„.2,a is the number of exceeded with probability a. The probability a is 
set to 0.05 (i.e. 95% confident interval). As n is large, tn-2,a equals to 1.64 where 
1.64 is the critical value. The results are shown in Table 5.3 and Table 5.4. From 
these 2 tables, except Hang Lung in unleveraged case, all the results show that 
there exists a positive correlation between two returns with 95% confident 
interval. 
Cross Correlation Matrix on Stock 
As a supplement, the relationships among developers' returns are 
explored too. Therefore, the cross correlation matrix among developers' 
monthly rate of capital gains on stock is calculated. They all achieve the values 
above 0.7 (see Table 5.7). It shows that they all are highly correlated with each 
other and the ups and downs of their corresponding stocks are moved in the 
same direction. 
Regression 
This finding is further confirmed by running regressions in the form 
of y = a + Px where y is the return on stock, a is the intercept, p is the 
coefficient and x is the return on housing. In both models, the R of Cheung 
Kong are the highest and that of Hang Lung are the lowest. The R for the 
leveraged market are higher than those for the unleverage market (see Table 
5.8). It shows that when no leverage is considered, the regressions are relatively 
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unstable. It means there is a loose relationship between the returns on stock and 
housing. 
Average Returns on Housing and Stock 
To check whether the investors can invest in property stocks to 
hedge against the housing price inflation, it is necessary to compare the average 
returns on housing and stock in both cases. 
Unleverage 
If there is no leverage, the average returns on housing and stock are 
ranges from 12.49% to 24.97% and 5.24% to 21.64% respectively. Only 
Cheung Kong's and Henderson's average returns on stock are higher than that 
of housing. All the others 5 developers' average returns on stock are lower than 
that of housing, (see Table 5.9). 
Leverage 
When leverage effect is included, the average returns on stock for all 
these chosen developers are lower than the average returns on housing ( see 
Table 5.10). 
Comparison of the Average Unleveraged Return with the Average 
Leveraged Return 
Housing 
There are 4 developers, Cheng Kong, Henderson, Sino and Sun 
Hung Kai, their average leveraged returns on housing are lower than the 
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average unleveraged returns on housing. Especially for Cheung Kong and 
Henderson, the differences between the two average returns are greater than the 
others (see Table 5.11). 
Stock 
All the results recorded for the developers' average leveraged returns 
on stock are lower than the average unleveraged returns on stock (see Table 
5.12). All developers' average unleveraged returns on stock are positive, while 
the average leveraged returns on stock are negative. 
Comparison of the Average Return calculated from Aggregate Data with 
that calculated from Disaggregated Data 
Housing 
The second column of Table 5.11 shows the results of the 
developers' average unleveraged returns on housing when calculated from 
disaggregated data. When compare these results with the average return on 
housing calculated from aggregated data mentioned in Section 5.1.1, which is 
9.97%, all the average unleveraged returns are much higher. When leverage is 
considered, only Cheung Kong's and Henderson's average leveraged returns on 
housing calculated from disaggregated data are lower than the average return on 
housing calculated from aggregated data, (where the results of the developers' 
average leverage returns on housing calculated from disaggregated data are 
shown in the third column of Table 5.11) 
n 
Stock 
Recall the results, which calculated from aggregaleci data in Scction 
5.1.1, the average return on HSI is 14.79% and the average return on Property 
Stock Index is 13.37%. When compare these 2 average returns with the average 
unleveraged returns on stock for each developer calculated from disaggregated 
data, which is shown in the second column of Table 5.12, only Cheung Kong's, 
Henderson's and N e w World's average unleveraged returns are higher than the 
average return on HSI as well as the average return on Property Stock 
Sub-Index. When leverage is included, all the results calculated from 
disaggregated data are lower than the two average returns on stock calculated 
from aggregated data, (where the results of the developers' average leverage 
returns on stock calculated from disaggregated data are shown in the third 
column of Table 5.12). 
5.2 Discussion 
5.2.1 Correlation of Returns 
A positive correlation is found between the returns on property and 
stock investments in the present study, no matter in leveraged or unleveraged 
markets. The finding is not surprising. As the discussion in Section 2, Hong 
Kong stock market is closely tied with the property market. The property 
companies in the stock market generate around 25% to 35% earnings of all 
listed companies. Moreover, the real estate and the construction sectors 
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represent about 45% of the stock market capitalization'^  Besides, finance 
companies, which account for between 12% and 24% of total market 
capitalization, have extensive holdings of real estate loans * 6. In December 1992, 
for example, loans for real estate development and investment, and for the 
purchase of residential units account for 39% of the loans for use in Hong Kong 
by all the deposit-taking companies^^ Hence, the stock market is greatly 
influenced by the performance of the real estate market. This is the reason why 
a positive correlation between the returns on real estate and the returns on stock 
is achieved. 
In general, real estate is relatively illiquid. With regard to property, 
the amount of capital required to purchase a property is considerable. The costs 
of purchasing and selling property are relatively high and the time involved in 
completing transaction is lengthy. On the other hand, stock investment has a 
different set of characteristics. Stocks can be bought in small quantities. The 
purchase and sale of stocks is relatively easy and quick. 
However, the property market in Hong Kong is considered to be 
very liquid and speculative. It may be due to low real interest rates, high 
inflation rates and easy credit over the period of this research. Property prices 
are volatile and there are a large number of investors who are willing and able 
to buy and sell properties for speculative gains. In addition, given the limited 
15 see Renaud, Pretorius and Pasadilla (1997). 
16 see Stock Exchange Facts Book, vaious issues. 
17 see Fu, Leung and Lo (1993). 
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supply of land in Hong Kong, property prices go up with the demand, as the 
desire to own a house is deeply rooted in Chinese culture. Due to the limited 
supply and this strong housing demand in Hong Kong make real estate 
investment very attractive. It may be the reason why an opposite result is found 
in the present study to the previous studies. 
5.2.2 Average Return 
Table 5.9 shows the average unleveraged returns on housing and 
stock for each developer. There are two developers' average unleveraged 
returns on housing are lower than that of stock. They are Cheung Kong and 
Henderson. The other five developers' average unleveraged returns on housing 
are higher than that of stock. As discussion in Section 2.3, most businesses run 
by Cheung Kong and Henderson are closely related to the property market, their 
returns on stock are higher than that of housing, not only due to the profits 
generate from the sale of their properties, but may due to their good 
management and reputation of their companies. These give the confidence to 
the investors to invest in their stocks. 
From table 5.11, some developers' average leveraged returns on 
housing are higher than the unleveraged returns. They are Hang Lung, N e w 
World and Swire Pacific. This is reasonable. As shown in Fig. 1.1, residential 
property appreciates in value over the period of investigation. Consequently, the 
effect of financial leverage on real estate return is observable. As mention 
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before, the returns on property investment will be greatly magnified during a 
property boom. However, the other four developers' average leveraged returns 
on housing are lower than the unleveraged returns. They are Cheung Kong, 
Henderson, Sino Land and Sun Hung Kai. W h y does this happen? 
In order to explain this, let's see an example. Suppose the best 
lending rate, I, is 8%. When there is no leverage effect, the return on housing, 
Rh, is 10% per year. Using the methodology presented in Section 3.2, what is 
the leveraged return on housing? If n=12, i.e. the investor held the housing unit 
for 1 year, the return on housing, r", will be 12.67%. When n=24, i.e. 2 years, 
rn is 12.22%. When n=36, i.e. 3 years, vh is 11.86%. The return on housing is 
decreasing when n increases (see Fig. 5.17). 
H o w about when Rh is -10% per year, i.e. the investor gets a loss in 
the housing investment? With the same /, when n=12, rn is -60.59%; when 
n=24, th is -73.31%; when n=36, rn is -103.22%. So, if there is a loss when 
there is no leverage effect, the loss will be greatly enhanced when there is 
leverage included and the loss will increase when n increases too (see Fig. 
5.18). 
With this finding, it is easy to understanding why these four 
developers' average leveraged returns on housing are lower than the average 
unleveraged returns on housing (see Table 5.11). When there is no leverage, 
Cheung Kong has 2098 housing transactions are recorded with loss out of the 
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total 13805. For Henderson, it has 738 transactions are recorded with loss out of 
the total 4802. Sino has 657 transactions are recorded with loss out of the total 
3705. Sun Hung Kai has 654 transactions are recorded with loss out of the total 
4617. On the other hand, Hang Lung only has 152 housing transactions are 
recorded with loss out of the total 1688. N e w World has 34 transactions are 
recorded with loss out of the total 463. For Swire Pacific, it has 446 transactions 
are recorded with loss out of the total 3541. 
Table 5.13 shows the percentage of housing transactions with loss 
when there is no leverage. Cheung Kong, Henderson, Sino Land and Sun Hung 
Kai have the highest percentage of housing transactions with loss, these loss 
will be greatly magnified when leverage is regarded. Try to compare the facts 
shown in Fig. 5.17 and Fig. 5.18. From Fig. 5.17, the 10% gain of unleveraged 
return can be raised to the maximum about 15% gain of leveraged return, while 
from Fig. 5.18, the 10% loss can be severely magnified to at least a 50% loss of 
leveraged return. As the four developers mentioned above have the highest 
percentage of housing transactions with loss, it is easy to understand why the 
average leveraged returns on housing for them are lower than the average 
unleveraged returns on housing. 
From table 5.12, all developers' average leveraged returns on stock 
are lower than the average unleveraged returns on stock. When there is no 
leverage, Cheung Kong has 2262 stock transactions are recorded with loss out 
of the total 13805. Hang Lung has 521 transactions are recorded with loss out of 
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the total 1688. For Henderson, it has 844 transactions are recorded with loss out 
of the total 4802. For New World, it has 58 transactions are recorded with loss 
out of the total 463. Sino has 1205 transactions are recorded with loss out of the 
total 3705. Sun Hung Kai has 1095 transactions are recorded with loss out of 
the total 4617. Swire Pacific has 968 transactions are recorded with loss out of 
the total 3541. 
Table 5.14 shows the percentage of stock transactions with loss 
when there is no leverage. Nearly for all developers, the number and percentage 
of stock transactions with loss when there is no leverage effect are double of 
that of housing transactions. With the similar arguments about Fig. 5.17 and Fig. 
5.18 presented in the previous paragraph, when there records a loss of 
unleveraged return, the loss of leveraged return will be intensely magnified. In 
addition, the performance of economy has a quick reflection in the stock market. 
As known, within the investigation period, Hong Kong's economy was suffered 
by the Asian Financial Crisis, the performance of stock investment was greatly 
affected. As discussed before, the loss on stock investment can also be greatly 
magnified by the financial leverage in a stock slump. This is another reason 
why all developers' average leveraged returns on stock are much lower than the 
average unleveraged returns on stock and also this helps to explain why the all 
developers' average leveraged returns on stock investment are much lower that 
that of housing investment. 
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5.2.3 Hedging 
From Table 5.9, only the average unleveraged returns on stock of 
Cheung Kong and Henderson are higher than that of housing. All the other 
developers' average unleveraged returns on stock are lower than that of housing. 
Therefore, on the average term, when investors invest in the property stocks of 
the Hong Kong seven major property developers, it does not help them to hedge 
against the property prices inflation by this investment. Hence, investors cannot 
earn enough money from the property stocks investment for their future 
property consumptions. 
What is the case for the leveraged market then? From Table 5.10, all 
seven developers' average leveraged returns on stock are lower than that of 
housing. In that sense, none of the chosen developers' property stocks can help 
investors to gain enough money to purchase properties in future. As a result, no 
matter in leveraged or unleveraged markets, the hedge is failed. To conclude, in 
Hong Kong, there is a missing market as there is no hedge fund in the stock 
market which helps investors by investing in property stocks to save up enough 
money for the purchasing of property in future. 
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6. Conclusion 
This study aims at investigating whether investors can hedge against 
housing price inflation by investing in corresponding developers' stocks. As a 
result, it examines the relationship between stocks return and real estate return. 
These two markets returns were calculated using time series data in previous 
studies. These studies showed that unleveraged real estate return was weakly 
correlated with stocks return. By contrast, a positive relationship between real 
estate and stocks returns is attained in this study. This emerges from the analysis 
of the disaggregated data of Hong Kong residential property prices and the 
property stocks prices between January 1991 and November 1998 for the 7 
largest property developers. Evidence supports that no matter in leveraged or 
unleveraged real estate markets, a positive relationship is found. In addition, the 
return on housing investment is not high enough relative to that of stock 
investment. Thus, investors cannot hedge the property prices inflation by 
investing in property stocks. It supports the view that there is a missing market 
in Hong Kong, as there is no hedge fund in the stock market which helps 
investors by investing in stock to save up enough money for future property 
consumption. 
4] 
Table 2.1 ： The market capitalization of property companies of the 
total market capitalization of all listed companies in 
Hong Kong (1991-1998) 
Year Percentage of Market Total Capitalization 
\Wl 26.93% 




m e 31.05% 
i W i 21.21% 
21.14% 
(source : Stock Exchange Facts Book, various issues) 
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Table 2.2 ： Average Market shares of major developers (1980-1994) 
Property Developer [Average Market Share (%) 
Cheung Kong Holdings 9.8 
Hang Lung Development 6.3 
Henderson Land 5.8 
New World Development 3.5 
Sun Hung Kai Properties 8.9 
Swire Pacific 3.3 
Others ^ 
Note: including subsidiaries 
(source : Chau, Lai and Wong, 1996) 
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Table 2.3 ： List of housing estates 
Property Developer Housing Estate 






Hang Lung Development Amoy Garden 
Kornville 
Henderson Land Beverly Hill 
Finery Park 
Imperial Court 





Wing Fai Mansions 
New World Development Bagnio Villa 
Illumination Terrace  
Sino Land Avon Park 
Classical Gardens 
Hong Kong Gold Coast 
Miami Beach Tower 
Pacific Palisades 
Sea Crest Terrace 
Serenity Park 
Tuen Mun Town Plaza 
Sun Hung Kai Properties Beauty Court 
Dynasty Court 
Meadowlands 




Sea Crest Villa 
Uptown Plaza 
Woodland Crest 





Table 5.1 ： Property Price Index, Rental Index, HSI, Property Stock 
Sub-Index and CPI (1991-1998) 
" " " Y ^ R e s i d e n t i a l Residential HSI Property CTI 
Property Price Property Stock 
Index Rental Index Sub-Index  
1991Q1 124 UA 3380.756 5508.39625 117.46 — 
^ RI 117 3697.911" 6195.606923 121.73 ~ 
m 121 3962.636 6929.634394 123.75 — 
r83 123 4129.769 6986.838182 125.46 — 
1992(31 200 _ 124 4721372 7969.5747^ 129.37 
^ 219 BO 5590.381" 9487.469846 132.67 — 
^ 224 133 5779.764 9632.116212 134.85 — 
^ 217 134 5775.502 9245.164697 137.25 — 
1993Q1 216 134 6007.251 9223.1184丽 140.81— 
Q2~ 232 137 6952.016 10970.50077 1 4 3 . 5 9 ~ 
250 142 7290.76 11235.26712 145.90 ~ 
^ 25l 147 9454.492 16075.839河 149.20一 
1994(31 288 153 10638.711^7.52656 ~ 1 5 1 . 1 2 
Q2~~ 298 — 171 9138.46T5938.Q6354~ 154.61 
Q 3 ~ 295 — 178 9438.38116092.60242 — 158.94 
178 8920.595 15555.77338 162.16 — 
1995Q1 284 _ 177 7936.652 13357.4^^ 165.56 
^ ^ 176 8927.279 15002.76969 168.80— 
Q 3 ~ 264 174 9362.553 T5988.73662 ~~172.19 
Q 4 ~ 261 169 ~ 9760.77416975.49077 174.14 
1996Q1 277 168 10988.77 19857.17846 ~175.86 
^ 169 “ 10954.9 20405.52031 179.55一 
Q3~~ 298 — 172 11143.73^0822.15394 181.55 
Q4~~ 329 175 12817.78^4737.42697" 184.51 
1997Q1 ~ 395 ""“ 185 — 13274.46 25048.57078 186.85 
^ 429 13711.ST 24069.85508 189.41— 
^ 4 3 3 — 200 15259.07 25458.43212 ~~f92.64 
Q4 ~ 422 198 11374.73 "17^9 .36636r93 .98 
1998Q1 ~ 354 178 10418.64 13502.44906 ~ r 9 5 . 8 2 
^ 3 2 1 169 9682.014 11817.14215 197.32 
Q 3 2 6 5 153 7808.823 "8204.740455 197.10 
Q4 258 146 9826.514| 131Q9.79727| 192.42 
(sources : Hong Kong Property Review, various issues and Hong Kong Monthly 
Digest of Statistics, various issues) 
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Table 5.2 ： Total number of transaction 
Property Developer Unleverage Leverage 
Cheung Kong 13805 13580 
Hang Lung 
Henderson 4802 4789 
New World 459 
^ 3705 
Sun Hung Kai 4425 
Swire Pacific ^ ^ 
AG 
Table 5.3 : Correlation between 2 returns (Property Developers) 
Property Developer Unleverage Leverage 
Cheung Kong 0.263959 0.540009 
Hang Lung 0.009797 0.236006 
Henderson 0.206407 0.347985 
New World 0.183003 0.266377 
S i ^ “ 0.067929 0.247218 
Sun Hung Kai 0.111543 0.356892 
Swire Pacific 0.147451 0.335803 
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Table 5.4 ： Correlation between 2 returns (Housing Estates) 
I Unleverage Leverage 
Cheung Kong 
Bayshore Towers 0.109788 0.62501 
Belvedere Garden 0.152223 0.397327 
City Garden 0.122965 0.337029 
Kingswood Villas 0.331542 0.586736 
LagunaCity 0.185546 0.439469 
University Heights 0.289049 03X9155 
Hang Lung 
Amoy Garden -0.00567 0.250526 
Kornville 0.123885 0.189542 
Henderson 
Beverly Hill 0.527606 0.561538 
Finery Park 0.667121 0.492253 
Imperial Court 0.486755 0.436212 
Sheung Shui Centre 0.080033 0.298554 
Sunshine City 0.094518 0.269541 
Tycoon Court 0.510095 0.223308 
Vantage Park 0.117147 0.382839 
Villa Athena 0.078679 0.355194 
Wing Fai Mansions 0-122375 0 690819 
New World 
Baguio Villa 0.166732 0.025178 
Illumination Terrace 0.44927 0.467841 
Avon Park 0.038949 0.045535 
Classical Gardens -0.12083 0.276964 
Hong Kong Gold Coast -0.07175 0.095711 
Miami Beach Tower 0.219658 0.419895 
Pacific Palisades 0.616207 0.470056 
Sea Crest Terrace 0.031887 0.370777 
Serenity Park 0.053226 0.252451 
Tuen Mun Town Plaza -0.09794 0.201483 
Sun Hung Kai 
Beauty Court 0.295474 0.347268 
Dynasty Court 0.339583 0.712075 
Meadowlands 0.184907 0.562874 
New Town Plaza 0.076658 0.401557 
Palm Springs 0.118689 0.505182 
Pristine Villa 0.294446 0.155212 
Royal Ascot 0.407272 0.449487 
Sea Crest Villa -0.06765 0.393943 
Uptown Plaza -0.10436 0.070798 
Woodland Crest 0.679551 0.364783 
Swire Pacific 
Beacon Heights -0.20083 0.560473 
Parkvale 0.022002 0.347562 
Taikoo Shing 0.164069 0.326978 
I Westlands Court 0.115899 0.391408 
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Table 5.5 ： Test of the significance of correlation (Unleverage) 
Unleverage 
Property Developer Correlation n t 
Cheung Kong 0.26395913805 32.15183* 
Hang Lung 0 . 0 0 9 7 9 7 0 . 4 0 2 2 9 3 
Henderson 0.20640748^14.61501* 
New World 0.183003 463 3.996737* 
S ^ 0.067929""3705 4.143205* 
Sun Hung Kai 0 . 1 1 1 5 4 3 4 6 7 1 7.669604* 
Swire Pacific 0 . 1 4 7 4 5 1 8 . 8 6 8 7 2 6 * 
Note ； t with *, significant at 95% confidence interval 
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Table 5.6 ： Test of the significance of correlation (Leverage) 
Leverage 
Property Developer Correlation n t 
Cheung Kong 0 .54000913580 74.76229* 
Hang Lung 0.236006 1684 9.960492* 
Henderson 0 . 3 4 7 9 8 5 4 7 8 9 25.68153* 
New World 0.266377 4 5 9 5 . 9 0 7 9 5 * 
0 . 2 4 7 2 1 8 1 5 . 4 9 0 0 2 * 
Sun Hung Kai 0 . 3 5 6 8 9 2 4 4 2 5 2 5 . 4 0 8 6 * 
Swire Pacific 0.335803"""3517 21.13623* 
Note : t with *, significant at 95% confidence interval 
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Table 5.7 ： Cross correlation matrix among developers' monthly 
capita丨 gains on stock 
“ p r o p e r t y C h e u n g Hang"“ Render- " " “ N e w S i n o Sun Hung Swire 
Developer Kong Lung son World Land Kai Pacific 
Cheung Kong 1 . 0 0 0 0 o I t S O o l ^ o F t ^ " " " 0 . 7 8 6 9 0 .89000 .8338 
Hang Lung T M ^ 0 ： ^ 0 ： ^ 0 . 8 3 4 7 0.8223 
Henderson 1 ~ 0 0 0 0 0 . 8 5 9 1 0.7889 
New World EMOO 0.9202 0.8549 
Sino Land 07/6460.7143 
Sun Hung Kai ^ ^ 
Swire Pacific 1.0000 
51 
Table 5.8 ： R^  from Regression (Property Developers) 
Property Developer Unleverage Leverage 
Cheung Kong O O ^ 0.2916 
Hang Lung 0.0001 0.0557 
Henderson 0.0426 0.1168 
New World 0 ^ 3 5 0.0945 
S i ^ ‘ 00046 0.0611 
Sun Hung Kai OMM 0.1316 
Swire Pacific 0.0217 0.1129 
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Table 5.9 ： Average Returns on Housing and Stock (Unleverage) 
Property Developer Unleverage 
Average Retrun o n A v e r a g e Return on 
Housing Stock 
Cheung Kong 1 7 ^ 1 8 麗 
Hang Lung 5.24% 
Henderson 1 2 ^ 21.64% 
New World 24.97% 16.67% 
S i ^ “ 17.79% 5.87% 
Sun Hung Kai 12.44% 
Swire Pacific 2035% 7.79% 
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Table 5.10 ： Average Returns on Housing and Stock (Leverage) 
Property Developer Leverage 
Average Return o n A v e r a g e Return o n ~ 
Housing Stock 
Cheung Kong 5AWo -14.03% 
Hang Lung 2 7 ^ -90.79% 
Henderson TaWo -50.53% 
New World 32.03% -34.94% 
SiiiS 1534% -164.99% 
Sun Hung Kai 1^04% -108.88% 
Swire Pacific 28.47% -103.89% 
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Table 5.11 ： Average Return on Housing 
Property Developer Average Return on Housing 
Unleverage Leverage 
Cheung Kong 17.08% 5.42% 
Hang Lung 19lWo 27.40% 
Henderson I Z ^ o 1.42% 
New World 24.97% 32.03% 
^ 17.79% 15.54% 
Sun Hung Kai 23.63% 14.04% 
Swire Pacific 20^5% 28.47% 
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Table 5.12 ： Average Return on Stock 
Property Developer Average Return on Stock 
Unleverage Leverage 
Cheung Kong 1 0 4 % -14.03% 
Hang Lung 524% -90.79% 
Henderson 21.64% -50.53% 
New World 16.67% -34.94% 
S ^ 5^ 87% -164.99% 
Sun Hung Kai 1144% -108.88% 
Swire Pacific 77/9% -103.89% 
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Table 5.13 ： Percentage of housing transactions with loss 
(Unleverage) 
Property Developer Percentage 
Cheung Kong 15.2% “ 
Hang Lung 9 % 
Henderson 15.4% 
New World 7 3 % 
S i ^ 17.7% 
Sun Hung Kai 14.2% 
Swire Pacific 12.5% 
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Table 5.14 ： Percentage of housing transactions with loss 
(Leverage) 
Property D e v e l o p e r P e r c e n t a g e 
Cheung Kong 16.4% 
Hang Lung 30.9% 
Henderson 17.6% 
New World 12.5% 
^ 32：5% 
Sun Hung Kai 23.7% 
Swire Pacific 27.3% 
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y = 0.6502x- 1.7517 
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Fig. 5.18 Leverage vs Unleverage Rate of Return (R = -10%) 
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